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Synopsis. 
Studies of Moisture-induced Crosslinking in some Novel Vinyl ether- 
Maleic Anhydride Copolymers and Terpolyrners 
and 
Synthesis and Characterization of Hyperbranched Polyketals 
The present work deals with investigations on two distinct research areas namely 
(a) the synthesis and moisture curing properties of novel vinyl ether-maleic anhydride 
copolymers and (b) the synthesis and properties of hyperbranched polyketals. Two 
reviews on-(a) vinyl ether polymers and (b) dendrimeric and hyperbranched polymers are 
presented in chapters Ia and Ib, respectively. 
Chapter I1 deals with the synthesis of a novel vinyl ether, 2,2-dimethyl-4- 
vinyloxymethyl-1,3-dioxolane (DMVMD), which has a dimethyl ketal protected vicinal 
diol fbnctionality. This monomer is prepared from readily available starting materials, 
such as glycerol, acetone and acetylene. Copolymerisation of DMVMD with maleic 
anhydride (MAH) in various molar ratios was carried out using a free radical initiator. 
The composition of the copolymer was established by conductometric titration, and it 
was found to be 1:l irrespective of the monomer feed composition; thus establishing its 
alternating nature. The copolymer formed clear free-standing films upon solvent casting, 
which became insoluble upon prolonged exposure to ambient atmosphere. The 
insolubility is ascribed to moisture-induced crosslinking. A plausible mechanism for the 
crosslinking involves the hydrolysis of some of the anhydride groups, followed by an 
acid catalyzed deketalization. The subsequent reaction of the alcoholic groups thus 
generated, with the residual anhydride gives rise to the ester crosslinks. This hypothesis 
was confirmed both by model reactions and insitu FT-IR studies. 
In chapter 111, the synthesis of two series of terpolymers with a systematic 
incorporation of hydrophilic (triethylene glycol monomethyl ether vinyl ether; 
TEGMVE) and hydrophobic (octyl vinyl ether; OVE) monomers viz. 
TEGMVE/DMVMD/MAH and OVEDMVMDMAH is presented. FT-IR spectroscopic 
studies presented in this chapter demonstrate that by systematic incorporation of 
xii 
hydrophobic/hydrophilic comonomers, the water penetration and thus the crosslinking 
rate of the polymers can be controlled in a predictable fashion, viz., increase in 
hydrophilicity of the polymers (by increased incorporation of TEGMVE) increases the 
crosslinking rate while increase in the hydrophobicity (by increased incorporation of 
OVE) retards crosslinking rate. This study clearly demonstrates that it is possible to 
"custom design" polymers, which undergo moisture-induced crosslinking at a 
predetermined rate. Such polymers may have potential applications in coating 
technology. 17' 
Chapter IV describes the synthesis of novel hyperbranched polyketals; poly[2-(4- 
acetyl phenyl) ethylalcohol dimethyl ketal] (PPA) based on 2-(4-acetylphenyl) ethanol, 
and poly(4-acetylphenyloxy ethylalcohol dimethyl ketal) (PPO) based on 2-(4- 
acetylphenyloxy) ethanol, by a trans-ketalization reaction of their corresponding dimethyl 
ketals (AB2 monomers). The acid catalyzed degradation of the polymers to their 
corresponding monomer precursors was followed by 'H NMR spectroscopy. The higher 
molecular weight polymer (PPO, which has a higher intrinsic viscosity) with larger 
number of internal ketal linkages (which are less accessible) undergoes slower 
hydrolysis. These polymer may have potential b i~medica?~~ and environmental 
applications.' 
In chapter V, we present the synthesis of novel liquid crystalline hyperbranched 
poly ketals; (a) poly[4-(4-(a-hydroxy alkyloxy) phenyl)acetophenone, dimethyl ketal] 
(PBPA(n)) based on 4-(4-(a-hydroxy alkyloxy) phenyl) acetophenones and (b) poly[4- 
(4-(a-hydroxy oligoethylenoxy) phenyl)acetophenone, dimethyl ketal] PBPOE(n) based 
on 4-(4-(a-hydroxy oligoethylenoxy) phenyl) acetophenones by a trans-ketalization of 
their corresponding dimethyl ketals (A& monomers). The film forming nature of the 
polymers indicate that they are of reasonably high molecular weight. The thermal 
properties of the monomer precursors and the polymers were studied by D.S.C in 
conjunction with polarized light microscopy. The nature of the liquid crystalline phase 
exhibited by these monomers/polymers were probed by X-ray diffraction and polarized 
light microscopy. The monomer precursors MBPA(6) and MBPA(7) exhibit two 
mesophases namely SA and SE; MBPA(8) exhibits only the SAmesophase. The monomer 
precursors MBPA(9), MBPA(lO), MBPOE(1) and. MBPOE(2) are not liquid crystalline. 
The total entropy of isotropization is a measure of the extent of order present in the 
crystalline state and this is higher for the even monomer precursors in comparison to their 
odd counterparts. All polymers exhibit viscous birefringent mesophases when viewed 
under a polarized light microscope. In the case of the polymers it was not possible to 
unambiguously determine the exact molecular packing in the mesophase and assign the 
liquid crystalline phase to a particular type. The observation that all the polymers exhibit 
liquid crystallinity while some of the corresponding monomers do not, demonstrates the 
stabilization of mesophases by polymer fixatioR6 which is in concurrence with the 
conclusions drawn from other liquid crystalline polymers. 
The important inferences and conclusions are summarized in the final chapter. 
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